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[57] ABSTRACT 

The present invention provides a method and apparatus 
for preparing the distal surface of a femur to receive a 
distal femoral prosthesis employing an intramedullary 
reamer which is used to internally locate the central 
long axis of the femur, an intramedullary alignment 
guide which is inserted into the space left in the intra- 
medullary canal upon removal of the reamer and at least 
one femoral surface modifying instrument which coop- 
eratively engages with a guide handle attached to the 
intramedullary alignment guide to accomplish the shap- 
ing of the distal femoral surface. The intramedullary 
alignment guide has a rod portion extending into the 
femoral intramedullary canal whose central long axis 
corresponds with the central long axis of the femur. The 
guide handle is* attached to that rod portion at a prese- 
lected angle such that the shaping instruments fixed 
thereto assume the proper alignment with respect to the 
central long axis of the femur such that the distal femo- 
ral surface is shaped relative to that axis in a simple and 
accurate manner. 

10 Claims, 23 Drawing Figures 
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ing an externa! alignment rod is employed to resect the 

METHOD AND APPARATUS FOR SHAPING A inferior femoral articular surface to the desired degree 

DISTAL FEMORAL SURFACE of physiological valgus (5'-12°). That guide is removed 

and an oblique osteotomy guide, a portion of which is 

BACKGROUND OF THE INVENTION 5 designed to fit into the shaft for the femoral alignment 

This invention relates to a method of shaping the rod, is then employed to resect and drill prosthesis 

distal surface of a human femur using certain alignment mounting holes in the distal femoral surface. The final 

guides and instruments to prepare that surface to re- femoral resection is accomplished with a recessing 

ceive a distal femoral prosthesis and also relates to cer- guide which fits over the oblique osteotomy guide, 

tain apparatus used in that method. 10 In both of the above procedures, the alignment rods 

Various types of instruments and methods have been employed do not enable a surgeon to accurately follow 

developed to enable a surgeon to affix a distal femoral the central long axis of the femur because the femur is 

knee prosthesis to the human femur. Since the purpose not exposed to visual observation along its length. This 

for affixing such a prosthesis is to restore the patient's can especially become a problem when the femur pos- 

ability to walk after disease or other traumatic causes 15 sesses a deformity which may somewhat alter its true 

have impaired that ability, it is important that the pros- central axis, 
thesis be attached to the femur in such a manner that it 

will approximate as closely as possible the natural con- SUMMARY OF THE INVENTION 

dyles which the prosthesis is replacing. If the prosthesis There appears to be a need for a method of shaping 

is not properly affixed with respect to the femur, an 20 the distal surfacc of a fcmur to rece i ve a distal femoral 

unnatural gait or other complications can result. prosthesis which enables a surgeon to shape that surface 

It is a common practice to use the long central axis of ^ accurately as possible while using the true central 

the femur as a guide in determining the manner in which i ong ax fe 0 f ^ femur ^ a 

the distal femoral surfaces should be shaped to receive a Qne object of the nt invent ion is to provide a 

properly aligned distal femoral prosthesis. Generally a 25 mcans by wWch ^ { ^ Qf thfi femur can 

pre-operative single, long antenor ; postenor radiograph ^ mQre accurately dete rmi„ed through the use of an 

showing the shaft of the tibia and femur is made and the instrument thr0 h ^ intramedul i ary canal of 

angle of the central long axis of the femur relative to the ^ f emur 

vertical axis of the body (physiological valgus, gener- ,< fc another object of , hc invention 

ally from 5 -12 lis visualized. That angle is then used as 30.. . .. , • . „ . K 

a reference when the distal femoral Lface is shaped an ^ nment f ldc wh £ h 

using various cutting instruments and guides. In one ^ng it^truments can be mounted such tha the ahgn- 

such method, a long axial alignment jig (rod) is em- mtn } ° f 1 each ^trume nt 1S always made relative to the 

ployed which is positioned over the outside surface of ccntr . al « ^ 

the patient's leg in a position which the surgeon visually 35 l } 15 object of the present invention to pro- 
determines to correspond to the central long axis of the v,de a me r thod ; f or pvercoming the detrimental effects 
femur and the femur is shaped relative to the alignment whicl \ deformities m the femur cause in locating the 
of that rod. One example of the manner in which the centrd J on 8 *"* enabling a surgeon to more accu- 
distal femoral surface is shaped to receive a prosthesis ratel y sh *V* a dlstal femoral surface of such a femur to 
using an external alignment rod is shown in "The 40 receive a dista l femoral prosthesis. 
HOWMEDICA® Universal tm Total Knee Instru- It is a further object of the present invention to pro- 
ment System", brochure no. H-2026-1 1/82 15M B vide a plateau planer to provide the distal femoral sur- 
(1980) from Howmedica, Inc., Orthopaedics Division, face with a much smoother and planar surface than is 
Rutherford, NJ 07070 which is hereby incorporated by typically obtained with an oscillating saw. Shaping 
reference. 45 instruments can be rested against that accurately 

The external alignment rod has a disadvantage in that planed, level surface to provide more accurate shaping 

the surgeon is relying upon visual and tactile means for °f tne other distal femoral surfaces. That accurately 

positioning in alignment rod since the patient's skin planed, level distal femoral surface is highly desirable 

covers the major portion of the femur and screens it wn en a distal femoral prosthesis employing a cement- 

from view. Finding the central long axis of the femur of 50 less fixation means such as a porous bone ingrowth 

the obese person can present further difficulties. coating is to be affixed to the femur. 

The use of a relatively short femoral alignment rod in These and other objects of the present invention are 

a method for shaping the distal femoral surface is shown provided by a method which comprises boring an entry 

in a brochure entitled "New Jersey Tricompartmental point for an intramedullary reamer through the distal 

Total Knee Replacement Surgical Procedure by Fred- 55 femoral surface at a point approximating the central 

erick F. Buechel, M.D*\ 13 pages, issue date 1/1981, long axis of the femur; advancing the intramedullary 

Form No. 1280-32, from DePuy Division, Boehringer reamer through the entry point and on up through the 

Mannheim Corporation, Warsaw, Ind. 46580. Part of intramedullary canal while allowing the reamer to fol- 

this procedure employs a femoral alignment rod to hold low and stay within the intramedullary canal until the 

a femoral resection guide against the distal femoral 60 reamer reaches the narrowest point of the intramedul- 

surface after a drill bit is used to create a shaft for the lary canal; removing the reamer and substituting for it 

femoral alignment rod. The shaft is drilled in such a an intramedullary alignment guide having a guide han- 

manner that the drill bit and, later, the alignment rod die set at a preselected angle relative to the central long 

rests inside the intramedullary canal against the poste* axis of the femur; attaching at least one distal femoral 

rior femora] cortex. After the anterior and posterior 65 surface modifying instrument to the handle to enable 

femoral articular surfaces are cut, the alignment pin and the distal femoral surface to be shaped relative to the 

the femoral resection guide positioner are removed and central long axis of the femur; shaping the surface and 

an extension-tension femoral alignment guide employ- repeatedly adding other instruments to the handle and 
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modifying the surface until the appropriately shaped hftait pn np^ri? iptton of thf 

distal femoral surface is obtained, removing the intra- Ufc 1 j^wntION 
medullary alignment rod and trimming any remaining 

bone from the distal femoral surface. Referring to the Drawings, FIG. 1 depicts a pre- 
This invention also relates to an intramedullary align- 5 ferred form of an intramedullary reamer 10 which is a 
ment guide in combination with at least one distal femo- rod having a portion 13 which is intended to enter the 
ral surface modifying instrument which cooperatively intramedually canal of the femur and has a plurality of 
engages with the intramedullary alignment gt-irio and cutting ridges 14 situated about its circumference. Por- 
tables the distal femoral surface to be shaped relative li ° n 13 n *s an outer diameter (including the cutting 
to the central long axis of the femur. 10 ridges) of such a dimension that it approximates the 

narrowest portion of the intramedullary canal of the 

BRIEF DESCRIPTION OF THE DRAWINGS f emU r. FIG. 2 shows the portion 13 and the cutting 

The above and other objects, features and advantages 14 in cross-section. In the preferred embodiment 

of the present invention will become apparent to those shown » six cuttin S are equidistantly situated 

skilled in the art upon an examination of the following 15 about the circumference of portion 13. The remaining 

description and drawings which are merely illustrative portion of reamer 10 is preferably a smooth portion 12 

of the present invention. of a sli g htIv ,ar e er diameter than portion 13 which is 

In the Drawings- intended to contact the distal femoral surface ina 

FIG. 1 is an exploded plan view of an intramedullary ther u ebv * ndicate w }™ lhe reamer is n msei * led 

reamer and its handle. 20 "Uhin the intramedullary canal as will be described 

FIG. 2 is a cross-section taken along section line 2-2 m [ ra * ™* end of portion 12 contains threads 16 or some 

of FIG 1 other means by which opening 20 of handle 18 may be 

FIG. 3. is a view of an intramedullary alignment guide fi " ed °y er * nd t0 * e end °f portion 12 to en- 

. i, r ~ *u« able a twisting motion to be imparted to reamer 10 

taken from the side. „ . . * r , . i/v* 

CTr A . , .... „ P# « irxr- a :„ 25 during use. Ina preferred embodiment, portion 13 is 10 

FIG. 4 is a plan view of the guide of FIG. 4, an lm- .... ° x . . **. , A - _ ft „ , rt r. ... 

nactor 40 and lockine nin 44 (254 mm) ,n length and 0 359 (9 * 1 2 mm) m 0Uter diame " 

pactor <w ana locking pin <w ...... ter from the top of one raised ridge to the ridge opposite 

FIG. 5 is a cross-section taken long section line 5-5 ft) ^ pon{o * n h about 3 6 » % x mm) in * en ^ ind 

£t~ s '. • . i . . . 0.495" (12.6 mm) in outer diameter where the symbol" 

FIG. 6 is an exploded view of an antenor-postenor 3Q means inches ^ the symbol mm means mi u irneI ers. 

femoral shaping instrument and its locking bolt 68 taken For ^ wkh a femur havmg a slgmTlcant degree of 

JSi t . nt , . , ^ . . , • , . deformity, a reamer wherein portion 13 is 7" (178 mm) 

FIG. 7 is a plan view of FIG. 6 showing locking bolt can be 

^i" P 13 "' . . FIG. 3 shows intramedullary alignment guide JO 

FIG. 8 is a view of a distal femoral shaping instru- 35 from ^ side showing rod porlion 32 which is adapted 

ment and its locking bolt 88 taken from the side. to flt within the spacc ieft m tne femur by the rea mer 10 

FIG. 9 is a perspective view taken from the rear and (preferably portion 32 is 10" (245 mm) in length and 

slightly to the side of FIG. 8 with locking bolt 88 and a375 » (9 53 mm) in outer d j ame ter when the aforemen- 

intramedullary alignment guide handle 36 in place. tioned pre ferred 10" reamer is employed). In this em- 

FIG. 10 is a view of a bevel shaping instrument taken 40 bodiment, locking fins 34 are employed as a means to tlx 

from the front. rod p 0r ti 0 n 32 within the femur prior to beginning the 

FIG. 11 is a side view of FIG. 10. shaping of the femur. Guide handle 36 contains flat- 

FIG. 12 is a side view of a plateau planer instrument. tened re gions 37 and 39 and hole 38 passing through 

FIG. 13 is a view of the instrument of FIG. 12 taken handle 36. 

from below. 45 ^s can be better seen in FIG. 4, the long central axis 

FIG. 14 is a perspective view of a distal femoral 0 f gu j de handle 36 is attached to and set at an angle 

surface showing entry point 148 for the reamer. sn0 wn at reference numeral 8 away from the long cen- 

FIG. 15 is a cross-sectional view of a femur showing t ral axis of rod portion 32, generally preferred values 

the intramedullary reamer of FIG. 1 in place. f or angle 8 are 3 # , 5% V and 9* although others may oe 

FIG. 16 is a cross-sectional view of a femur showing 50 required for particular patients. It is also possible, but 

the intramedullary alignment guide of FIG. 3 in place. muc h less desirable, to employ an intramedullary aiign- 

FIG. 17 is a view taken along section line 17—17 of ment guide wherein the angle 8 is zero degrees because 

FIG. 16 showing proper alignment of the guide relative all of the hereinafter described surface modifying instru- 

to the femur. ments would have to be suitably configured to shape the 

FIG. 18 is a perspective view taken from the side of 55 femur to the correct angle and a separate set of instru- 

FIG. 16 showing the alignment of guide 30. ments would be needed for each angle required. Guide 

FIG. 19 is a perspective view taken from the rear and 30 contains three locking fins 34. With the exception of 

slightly to the side showing the distal femoral shaping the locking fins 34, guide 30 is symmetrical and when 

instrument in place. flattened surface 37 is superior, the guide 30 can be used 

FIG. 20 is a perspective view of a plateau planer 60 for shaping a left femur. When flattened surface 39 is 

instrument in place. superior, guide 30 can be used for shaping the right 

FIG. 21 is a side perspective view of an anterior-post- femur, 

erior femoral shaping instrument in place. FIG. 4 also depicts intramedullary alignment guide 

FIG. 22 is a side perspective view of a bevel shaping impactor 40 and locking pin 44 having locking pin por- 

instrument in place. 65 tion 45 which is slightly smaller in diameter than hole 42 

FIG. 23 is a side perspective view of an appropriately which passes through both sides of impactor 40. Impac- 

shaped distal femoral surface showing the outline of a tor 40 is attached to guide 30 by inserting handle 36 into 

distal femoral prosthesis affixed thereto. inset 48, aligning holes 38 and 42 and inserting portion 
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45 through both holes until handle 46 which is slightly being shaped to receive. Main body 105 holds the guide- 
larger in diameter than hole 42 contacts impactor 40. plates in a fixed relationship with respect to guide han- 

FIG. 5 more clearly shows the flattened portions 37 die 36 (not shown) by means of passage 108 which 

and 39 of handle 36. As will become evident, flattened cooperatively engages guide handle 36 as it passes 

portions 37 or 39 cooperatively engage with locking 5 through main body 105. Guide handle 36 is secured to 

bolts found on the hereinafter-described shaping instru- main body 105 in proper alignment with respect to the 

ments to cause them to properly align with the guide central, long axis of the handle 36 and thereby with 

^dle. respect to the central long axis of the femur by means of 

For the purposes of the present invention, the term locking bolt 106 passing through threaded passage 107. 

"femoral surface modifying instrument" shall include 10 FIG. 11 is a side view of cutting guide 100 showing 

instruments serving as cutting (resection) or shaping the relationship of resection guideplates 101 and 102 to 

guides which do not directly act to shape the femoral main body 105 and further showing the planar back 

surfaces as well as instruments such as planers which surface 109 of cutting guide 100. 

directly act to modify the surface of the femur. FIG. 12 shows a distal femoral surface modifying 

FIG. 6 shows a femoral surface modifying instrument 15 instrument in the nature of a plateau planer 120 having 
in the nature of ai^terior^3>pstejic^cutting.guide_60 a planar abrading surface 121 which, in the preferred 
hayjng_passage 62 (0.500" (12.7 mm) outer diameter embodiment shown, possesses a series of equally spaced 
when preferred guide handle 36 of 0.495" (12.6 mm) cutting ridges 122 which are planar and are situated 
outer diameter is employed) adapted to cooperatively transverse to the central long axis of guide handle 36 
engage handle 36 of guide 30. The upper portion of slots 20 (not shown). That guide handle is inserted through 
64 and 66 are employed as a saw guide to resect the passage 126 and thereby enables the plateau planer 120 
posterior portion of the distal femoral lateral and medial to be freely rotated against the distal femoral surface 
condyles while the top portion of cutting guide 60 situ- (not shown) about the central long axis of the guide 
ated on either side of locking bolt 68 (which is inserted handle 36 and thus rotated about the central long axis of 
into threaded hole 69) are used as a saw guide for cut- 25 the femur. Planar abrading surface 121 is rotated about 
ting the anterior distal femoral condyles. The size of the the distal femoral surface by imparting a twisting mo- 
cutting guide 60 and the distance between the slots 64 tion to handle 123 which is attached to abrading surface 
and 66 arid the upper surfaces of cutting guide 60 rela- 121 by means of shaft 124. 

tive to the passage 62 are selected to conform to the FIG. 13 shows plateau planer 120 from below and 
shape of the distal femoral surface required to fit a pre- 30 more clearly shows the preferred configuration of cut- 
selected distal femoral prosthesis. ting ridges 122 found on abrading surface 121 and their 
It should also be evident that for this and the herei- relationship to passage 126 and handle 123. Also shown 
nafter-described femoral surface modifying instru- is recessed area 128 in plateau planer 120 which is in- 
ments, all resections and modifications of die femur are eluded to avoid damage to anatomical members such as 
made relative to the position of, in this case, passage 62 35 ligaments found located in the area of the intercondylar 
and thus, relative to the long central axis of the femur fossa of the femur. 

which passes through the center of handle 36 and pas- The above described reamer, guide, instruments and 

sage 62. components thereof are all preferably manufactured 

FIG. 7 shows the top surface of guide 60 with hole 62 from a suitable surgical grade of stainless steel of the 

shown in outline form and with locking bolt 68 with a 40 type commonly employed by those skilled in the art to 

hex-head inset 70 shown in position. construct surgical tools for use in contact with the 

FIG. 8 is a side preferred view of a femoral surface body. The exact composition of the metal from which 

modifying instrument in th e nature of a distal femoral the instruments and components thereof are con- 

con^ylejcjtftiiig_gu ide 80 hiving a guideplate 82 having structed forms no part of the present invention and 

a cutting guide surface 83 held transverse to the central 45 other metals suitable for use within the body and for the 

long axis of handle 36 and attached to main body 81 by intended uses of the instruments may be used without 

means of arm 84. Main body 81 contains central passage altering the nature of the invention. 

85 adapted to cooperatively receive the guide handle 36 It should also be noted that another advantage of the 

(not shown) of intramedullary alignment guide 30 and present invention is that the above-described reamer, 

threaded passage 86 adapted to receive locking bolt 88 50 alignment guide and distal femoral surface modifying 

to fixedly secure guide handle 36 to the main body 81 in instruments can be used in modifying the surface of 

proper alignment with guide 30. * either the right or the left distal femoral surface. 

FIG. 9 shows cutting guide 80 of FIG. 8 with guide The manner in which the method of the present in- 

handle 36 in place and with locking bolt 88 in position vention may be carried out will now be described. The 

to secure main body 81 to guide handle 36. Cutting 55 pre-operative procedures for radiographically deter- 

guide 80 is likewise designed to modify the distal fe mo- mining the central long axis of the femur and the angle 

ral condylesj o suit a preselected dlstalfemoral prostEe - at which resection of the distal femoral surface is to be 

sis. made with respect to that axis using this method is the 

FIG. 10 shows a distal femoral surface modifying same as is typically employed in other methods known 
instrument in the nature of a bevel cutting guide 100 60 to those skilled in the art. Thus, a single long anterior- 
having anterior medial and lateral femoral condyle posterior radiograph containing the shaft of the tibia 
resection guideplates 101 and 104 and posterior medial and femur is made. A portion of the femoral head 
and lateral femoral condyle resection guideplates 102 should also appear in this radiograph. If long radio- 
and 103. In FIG. 10, guideplates 101, 102, 103 and 104 graphic film cassettes are not available, separate radio- 
are situated at a 45° angle with respect to surface 109, 65 graphs of the femur and tibia will give satisfactory in- 
but other angles may be appropriate since the angles formation. 

selected will be dependent upon the configuration of The central long axis of the femoral shaft is identified 

the distal femoral knee prosthesis for which the femur is in the radiograph and the entry point for the intramed- 
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ullary reamer is identified. In most cases for the normal The intercondylar notch 143 is cleared of osteo- 

straight femur, this entry point lies just medial to the phytes. A "Duckbill" rongeur is used to expose the 

deepest portion of the intercondylar groove. FIG. 14 posterior cruciate ligament attachment to the medial 

depicts tfejjgtajjijpwfll surfa ce 140 of the right femur femoral condyle. The previously determined entry 

showing medial condylel4lTthe lateral condyle 142, 5 point on the distal femoral surface is flattened and pre- 

the intercondylar groove 143, the posterior condylar pared with a duckbill rongeur. This is usually a point 

surface 144, the anterior condylar surface 145 and the just anterior to the lateral fibers of the posterior cruciate 

patellar surface 146. Circle 148 marks a typical entry ligament. The preceding operative approach is not illus- 

point for the intramedullary reamer which is later fol- trated and for the purposes of clarity, soft tissue, liga- 

lowed by the femoral alignment guide. Choosing a posi- 1° raents and other nonessential elements have been eiimi- 

tion lateral to circle 148 will result in slightly more n^ed from FIGS. 14-23 for the purposes of clarity, 

valgus after a femoral prosthesis is implanted while When the preferred embodiment of intramedullary 

choice of a position medial to circle 148 results in de- reamer 10 wherein portion 13 has an outer diameter of 

creased valgus positioning. 0.359" (9.12 mm) is used, a 3/8" (9.5 mm) outer diame- 

For most straight femurs, a point in the center of the 15 ter ^ bit is used to bore entry point 148 through the 

bone at the isthmus midway between the outer cortical s P° n «y P° rtlon 154 of femur shown in FIG. IS. 

surfaces is chosen. A similar point 3 J"-4" (89-102 mm) F* 0 * 15 "tow* in cross-section, a normal straight femur 

distally is determined (from the radiographs). A line 150 of the right leg having a tubular shaft of hard com- 

between these two points marks the central long axis of ft* («fical) bone surrounding intramedullary canal 

the femur. This axis almost always crosses the distal 20 W^^^^^^^^l^^aOBOf 

surfaces 140 of the femur just medial to the deepest th f slu ^ ■ shows * hc distal femo- 

point in the anterior intercondylar groove 143, and this surf ^ c n After thc dn " **? 15 amoved, portion 13 of 

is where the entry point 148 is placed for the reamer and ^fniedu llary reamer 10 is inserted into the bored 

intramedullary alignment guide. , 4 ^ P° mt handlc "P 1 ^ * unparta twist- 

In patients with a varus bow of the femur, the central 25 m ° t! ° n to reamer 10 as portion 13 is advanced 

long Lis of the middle one-third of the femur should be to foHoTth 

, ° , - , ; . . . bone surfaces narrow, portion 13 is caused to follow the 

determined from the radiographs and the entry point ^ lg6 an(j when ^ Qn 13 . letd insertcd 

should be marked at the point in the intercondylar intocana , 155 as shown in FIG. 15, the central long axis 

groove that is intersected i by this axis. This will place 3Q of thc fcmur is nQW f()und to Hc ^ the centra] , 

the point of entry somewhat more lateral than usual in ^ of reamcr 10 . ^ ^^tage of using th c reamer 10 

the intercondylar groove 143. If alignment is made with tQ fmd ^ long ^ of femur 150 ^ lhat the 

respect to a more proximal portion of the femur, the reamer follows the intramedullary canal if a reasonable 

entry point will be placed even farther laterally and will amount of force is used to advance the reamer and a 

align the knee m excessive valgus, placing the central 35 slight defonnity in the femur which would tend to cause 

pomt of the knee medial to the hip. ^ alignment guide to deviate from the correct axis is 

In many patients, the distal femur has a valgus curve. overcome because the cutting ridges cut sideways 
If this is not taken into consideration and accommo- through the deformity and the main portion of portion 
dated when choosing the entry point and placing 13 ^ guided by thc long inner surface of 156 . 
reamer and alignment guide in the femur, the knee will 40 Excessive amounts of force should be avoided in ad- 
align in excessive valgus. In order to prevent misalign- va ncing the reamer because that can cause the reamer to 
ment, the central long axis is taken from the isthmus and cut through the hard compact bone, device from canal 
the distal one-third of the femur. This places the entry 156 possibly pierce the shaft of the femur. Portion 
point more medially than usual on the distal femoral 13 should be long enough to contact a sufficient portion 
surface 140. 45 0 f the narrowest part of the intramedullary canal to 

If the femur exhibits a slight valgus curve in the distal bring portion 13 into alignment with the central long 
one third of the bone, use of the entry point for a normal ^ of the femur. Use of reamer 10 also has the advan- 
straight femur will result in excessive valgus. Therefore, ta ge that if the center of entry point 143 should deviate 
an entry point which is slightly more medially placed slightly from the central long axis of the femur, the 
than that used for a normal straight femur is appropri- so sideways cutting action of the cutting ridges against the 
ate. The estimated central long axis used to mark the distal femoral surface as it is advanced through canal 
entry point must be chosen with care. The proximal \56 and brought into alignment with the central long 
center point of the axis should be in the isthmus and the axis of the femur causes the entry point boring to en- 
distal point should be in the proximal portion of the large until it corresponds to that axis. Although, it may 
distal one third of the bone (3 J -4" distal to the point in 55 often be easier to use a shorter intramedullary reamer 
the isthmus). and intramedullary alignment guide (e.g., the lens pre- 

The radiographs are also employed in a known man- ferred ones wherein the portion 13 is 7" (178 mm) in 

ner to determine the angle shown by reference numeral length), proper alignment may be sacrificed and such a 

8 of FIG. 4 to be used in selecting intramedullary align- reamer and guide should only be used in cases where a 

ment guide 30 for a particular patient. Generally, intra- 60 deformity of the femur requires the use of a shorter 

medullary alignment guides having angles shown by reamer and guide. Preferably, the previously described 

reference numeral 8 of 3*, 5% V and 9* are typically 10" (254 mm) intramedullary alignment guide are used 

used with 5' being most commonly used. whenever possible to insure that the distal femoral sur- 

Operatively, the usual surgical approach is made. face is shaped according to the proper alignment with 

After the anterior aspect of the knee is exposed, the 65 respect to the central long axis of the femur, 

knee is flexed to 100° so that the posterior curved sur- The intramedullary reamer 10 is removed and anteri- 

faces of both femoral condyles can be visualized. Partial or-posterior cutting guide 60 and intramedullary aiign- 

excision of the fatpad may be necessary. ment guide impactor are attached to the intramedullary 
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alignment guide 30 by means of locking bolt 68 and 
locking pin 44, respectively, prior to its insertion. Care 
must be taken to insure that flattened surface 37 is supe- 
rior on the alignment guide for left knees and that flat- 
tened surface 39 is superior on the alignment guide for 5 
right knees. The latter is the case for the right femur of 
FIGS. 16-18. Portion 32 of guide 30 is inserted into the 
femur through the hole in the distal femoral surface left 
by reamer 10 until the locking fins 34 are just contacting 
bone. The rotational alignment of the intramedullary 10 
alignment guide is adjusted by using the posterior as- 
pect of cutting guide 60 as a rotational alignment guide 
as depicted in FIGS. 17 and 18. The_ppsterior aspect of 
the femoral condyles 144 are visualized, a nd guide 30 i s 
tumed^ojhat^equal amounts of the posterior aspects of 15 
t he fem oral condyles 142"and T4 4Tre~visibIe behimftfi e 
lower edge^ofjcutting guide 60 as shown in FIG. IT 
FIG. 17 shows the manner in which cutting~guicle 60~is 
secured to handle 36 by means of havih|Tthe"lower 
locking bolt 68 rest on flattened surface 39 (for the right 20 
femur) while opposite flattened surface 37 faces down- 
ward. FIG. 18 shows the positioning of the cutting 
guide 60 and alignment guide 30 prior to being driven 
into place in the distal surface 140 of rig ht femur 180. 
This procedure illustrates another aa^anmge^oTlhe 25 
present invention: the distal femoral surface is easily and 
accurately shaped such that the prosthesis which is later 
affixed possesses the proper degree of rotational align- 
ment with respect to the femur. 

After the intramedullary alignment guide 30 is prop- 30 
erly positioned, it is driven into place by striking impac- 
tor 40 with a mallet (it is preferable to use impactor 40 
to avoid deforming handle 36 when guide 30 is inserted) 
such that stabilizing fins 34 are completely imbedded 
within the distal surface of the intercondylar notch as 35 
shown in FIG. 16. FIG. 16 show alignment guide 30 
fully inserted within femur 150 such that portion 32 is 
inserted into the space in intramedullary canal 156 left 
by portion 13 of reamer 10 and bounded by the hard 
compact (cortical) bone 152 which results in the central 40 
long axis of femur 150 corresponding to the central long 
axis of portion 132. Guide handle 36 is bent away from 
the central long axis of the femur such that the central 
long axis of handle 36 deviates from that axis of the 
femur by a preselected angle thereby enabling the distal 45 
femoral surface modifying instruments to shape the 
distal femoral surface in the desired relationship to that 
femoral axis. 

Impactor 40 and cutting guide 60 are then removed 
and distal femoral condyle cutting guide 80 having main 50 
body 81 and cutting guideplate 82 is placed on guide 
handle 36 and moved forward until the cutting guide 
surface 83 (not shown) is positioned to remove the de- 
sired amount of bone (approximately the thickness of 
the distal portion of the femoral prosthesis component). 55 
Cutting guide 80 is secured to handle 36 by means of 
locking bolt 88. A saw blade 190 having saw teeth 192 
is placed against cutting guide surface 83 (not shown) 
on the femoral side of guideplate 82 and a rough cut of 
each of the two distal femoral condyles is made, one cut 60 
on each femoral side of guideplate 82. 

Cutting guide 80 is removed and the rough cut is 
completed if the surgeon was not able to completely cut 
through the condyles with cutting guide 80 attached. 
As shown in FIG. 20, plateau planer 120 is used to 65 
flatten the rough cut distal femoral surface by twisting 
handle 123 back and forth to adjust that surface to the 
chosen degree of valgus as a result of the fact that 
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planer 120 cooperatively fits over handle 36 and the 
planar surface 121 of planer 120 is automatically ori- 
ented at the chosen angle of valgus as a result of the 
relationship of guide handle 36 to portion 32 of guide 
30. Planar surface 121 is preferably large enough so that 
the lateral aspects of the femoral condyles are not left 
with a ridge. If a small ridge remains after the distal 
femoral surface is flattened to the proper shape with 
planer 120, the remaining ridge is trimmed away using 
an oscillating saw. The plateau planer produces a much 
smoother and planar surface than is usually the case 
with an oscillating saw because such saws tend to ride 
over hard bone and cut into the softer areas on the 
femoral surface. The plateau planer cannot ride over 
the hard bone and results in a very level surface because 
the handle 36 holds its planar abrading surface 121 in 
place. The resulting planar surface provides a firm 
mounting for a prosthesis and enables the maximum 
amount of distal femoral surface to contact the surface 
of a distal femoral prosthesis. 

Plateau planer 120 is then removed from guide handle 
36 and anterior-posterior cutting guide 60 is reinserted 
onto handle 36 and placed against the flattened portion 
of the distal femoral surface of femur 150 and secured to 
handle 36 by means of locking bolt 68 as shown in FIG. 
21. The superior surface 212 of cutting guide 60 is used 
as a saw guide in resecting the medial and lateral ante- 
rior femoral condyles. The superior surface of slot 66 
shown with blade 210 resting against that surface and 
the superior surface of slot 64 (not shown) are used to 
guide the resection of the posterior medial and lateral 
condyles. In making the resections, care should be taken 
to keep the saw blade flat against the surface of the 
cutting guide 60 being used to guide the saw blade. 

Cutting guide 60 is removed from handle 36 and, as 
shown in FIG. 22, bevel cutting guide 100 is placed on 
guide handle 36 and secured thereto by means of lock- 
ing bolt 106 in main body 107. The back surface 109 of 
cutting guide 100 should fit flatly and firmly against the 
distal surface of femur 150 before the resections are 
made. Bone and cartilage debris may need to be re- 
moved from around the base of guide handle 36 to allow 
proper seating of cutting guide 60. The medial condyles 
are resected by bringing a saw blade across guideplates 
101 and 102 to obtain resected anterior condylar surface 
220 and resected posterior condylar surface 221 after 
resection is completed. The same process (not shown) is 
repeated for the lateral condyles using guideplates 103 
and 104. Care must be taken to insure that the saw blade 
employed to resect the condyles lies flat against the 
surface of the guideplates 101, 102, 103 and 104. As 
noted earlier for other instruments, it may be necessary 
to remove cutting guide 100 to complete the resection 
of. the condyles. FIG. 22 also shows the results of the 
resections performed in the previous step using cutting 
guide 60 as bevelled anterior surface 220 and bevelled 
posterior surface 221. 

The cutting guide 100 and intramedullary alignment 
guide 30 is removed and the small bridge of bone re- 
maining between the two anterior bevelled distal medial 
and lateral surfaces of femur 150 is trimmed flat using an 
oscillating saw. 

The resulting shaped distal femoral surface of femur 
150 is depicted in FIG. 23 showing the medial side of 
femur 150 with resected anterior surfaces 220 and 223 
and resected posterior surfaces 221 and 222 situated 
about the flat distal femoral surface 224. That shaped 
surface is fitted with a preselected distal femoral pros- 
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thesis of the type which is well known in the art having position in the femur, wherein the central long axis 

an interior surface selected to properly fit over the of said rod portion corresponds to the central long 

shaped distal femoral surface in accordance with fitting axis of said femur, 

techniques which are well known to those skilled in the (D) attaching at least one distal femoral surface modi- 
art and which form no part of the present invention. It 5 fying instrument to said guide handle, said instru- 
is of course understood that the dimensions and the ment being adapted to cooperatively engage said 
angles at which the guideplates are set on the distal handle and to assume an appropriate fixed relation- 
femoral surface modifying instruments will vary de- ship with respect to the distal femoral surface and 
pending upon the specific type of prosthesis selected. It to the central long axis of the femur as a result of its 
is well within the power of those skilled in the art to 10 alignment with respect to the handle, said instru- 
design suitably dimensioned and angled instruments for ment further des igned to aid in shaping the 
a particular prosthesis. One type of a prosthesis is distal femoral surface in such a manner that a prese- 
shown m outine form as reference numeral 230 having lected distal fem0 raJ knee prosthesis can be at- 
peg 231 which extends into femur 150 to secure the tached to said surface 

prosthesis onto the distal portion of the femur. After the 15 ^ modifying the surface througn ^ ^ of said 

prosthesis has been inserted, the wound may then be instrument 

closed in the usual manner employed for such prosthe- ^ ^ (D) and ^ M needed ^ m 

ses. In the alternative, the t,bu> may be prepared to appropriately shaped distal femoral surface .s ob- 

receive a tibial knee prosthesis of the type commonly tained 

employed when a total knee implant is to be inserted 20 (Q) removin the mtramedullary # t rod and 

prior to insertion of the distal femoral prosthesis and )„% • J c .u -r . i 

thereafter both a tibial and a distal femoral prosthesis * 

iTthfart ^ " maimer kn ° WD t0 th0SC * k81tod 2 ' ™* raethod 88 claimed in cIaim 1 wherein at ,east 

Other modifications and variations of the method and 25 one °[ the instruments employed in steps (D) and (E) is 

apparatus ofthe present invention will become apparent an antenor-postenor cutting guide comprising « i plate 

to those skilled in the art from an examinaUon of the havmg a passage passing through smd cutting guide and 

above specification and drawings. Therefore, other f cooperatively engage said guide handle :«nd 

variations of the present invention may be made which a means . *> r fmn 8 581(1 cutdng guide in proper ahgn- 

fall within the scope of the appended claims even 30 Wl u th . respcct to said hu> ^ cni ^ ^ 

though such variations were not specifically discussed furthe 5 ™ u PP cr resection guide surface for a 

a b ove resecting means used to resect the anterior aspect of the 

That which is claimed is: femoral condyles and at least one lower resection guide 

1. A method of preparing a human femur having a surfacc for a resecting means used to resect the poste- 

distal femoral surface containing medial and lateral 35 nor aspect of the femoral condyles relative to the aiign- 

condyles and an intramedullary canal located at the mcnt °^ tne nan ^^ 

center of a tubular shaft of hard compact bone to re- 3 - ^ method as claimed in claim 1 wherein at least 

ceive a distal femoral knee prosthesis, said method com- one of instruments employed in steps (D) and (E) is 

prising the steps of 8 distal femoral condyle cutting guide comprising a 

(A) boring an entry point for an intramedullary 40 ^ving a passage adapted to cooperatively 
reamer through the distal femoral surface between engage said guide handle and a means for fixing said 
the medial and laterial condyles at a point approxi- cutting guide in proper alignment with respect to said 
mating the central long axis of the femur, handle, said main body containing a guideplate which is 

(B) advancing an intramedullary reamer through said ne ld by means of a connecting arm between the main 
entry point along the intramedullary canal for a 45 bod y the guideplate at an angle which is transverse 
sufficient distance to enable the central long axis of t0 the central long axis of said guide handle and set at 
said reamer to correspond with the central long the same preselected angle with respect to the central 
axis of the femur, said reamer comprising a rod l° n 8 ax * s °f the intramedullary rod and of the femur as 
having a portion which is intended to enter the is the guide handle, said guideplate having a resection 
intramedullary canal which portion (1) is of a diam- 50 means guide surface thereon for resecting the distal 
eter approximating the narrowest portion of said portion ofthe medial and lateral condyles of said femur, 
intramedullary canal and (2) has a plurality of cut- 4. The method as claimed in claim 1 wherein at least 
ting ridges situated about its circumference, the one of the instruments employed in steps (D) and (E) is 
remaining portion of said rod having a means for a plateau planer comprising a planar abrading surface, a 
imparting a twisting motion to said reamer, 55 handle and a shaft connecting said planar abrading sur- 

(C) replacing said reamer with an intramedullary face to said handle, said planer having a passage there- 
alignment guide fixed in a suitable aligning rela- through adapted to cooperatively engage said guide 
tionship with respect to the distal femoral surface, handle and to allow the planar abrading surface to be 
said intramedullary alignment guide comprising (1) transversely rotated about the central axis of said guide 
an intramedullary rod portion adapted to fit in a 60 handle while it is in contact with the distal femoral 
space left in the femur upon removal of said surface to flatten said distal femoral surface transversely 
reamer, (2) a guide handle attached to and set at a with respect to the central long axis of the guide handle, 
preselected angle with respect to the central long said planar abrading surface containing a plurality of 
axis of said intramedullary rod portion and being spaced cutting ridges which are planar and are situated 
adapted to receive at least at least one femoral 65 transverse to the central long axis of said guide handle 
surface modifying instrument in proper alignment and further having a recessed area thereon to avoid 
with respect to said handle and (3) a means for damage to anatomical members found below the inter- 
securing the combination of (1) and (2) in a fixed condylar fossa of the femur. 
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5. The method as claimed in claim 1 wherein at least the femoral condyles relative tothe alignment of the 
one of the instruments employed in steps (D) and (E) is handle. 

a bevel cutting guide comprising a main body having a 8, The article as claimed in claim 6 wherein at least 

passage therethrough adapted to cooperatively engage one of the instruments employed in said (B) is a distal 

said guide handle and a means for fixing said cutting 5 femoral condyle cutting guide comprising a main body 

guide in proper alignment with respect to said handle, having a passage adapted to cooperatively engage said 

there being a plurality of bevel cutting guideplates at- guide handle and a means for fixing said cutting guide in 

tached to said main body and situated at an appropriate proper alignment with respect to said handle, said main 

angle with respect to a flattened distal femoral surface body containing a guideplate which is held by means of 

such that the anterior and posterior aspects of the femo- 10 a connecting arm between the main body and the guide- 

ral condyles can be resected to produce a suitably bev- plate at an angle which is transverse to the central long 

died distal femoral surface. axis of said guide handle and set at the same preselected 

6. As an article of manufacture, a distal femoral sur- angle with respect to the central long axis of the intra- 
face shaping guide comprising the combination of medullary rod and of the femur as is the guide handle, 

(A) an intramedullary alignment guide comprising (1) 15 said guideplate having a resection means guide surface 
an intramedullary rod portion adapted to closely fit thereon for resection the distal portion of the medial 
m and extend through the narrowest portion of a and lateral condyles of said femur. 

human femur such that the central long axis of said 9. The article as claimed in claim 6 wherein at least 

femur passes through the central long axis of said one of the instruments employed in said (B) is a plateau 

intramedullary rod portion, (2) a guide handle at* 20 planer comprising a planar abrading surface, a handle 

tached to and set at a preselected angle with re- and a shaft connecting said planar abrading surface to 

spect to said axis of the intramedullary rod portion said handle, said planer having a passage therethrough 

and being adapted to receive at least one femoral adapted to cooperatively engage said guide handle and 

surface modifying instrument in proper alignment to allow the planar abrading surface to be transversely 

with respect to said handle and (3) a means for 25 rotated about the central axis of said guide handle while 

securing the combination of (1) and (2) in a fixed it is in contact with the distal femoral surface to flatten 

position in the femur with said distal femoral surface transversely with respect to 

(B) a least one femoral surface modifying instrument the central long axis of the guide handle, said planar 
which is adapted to cooperatively engage said abrading surface containing a plurality of spaced cut- 
handle and to assume an appropriate fixed relation- 30 ting ridges which are planar and are situated transverse 
snip with respect to the distal femoral surface and to the central long axis of said guide handle and further 
to the central long axis of the femur, said instru- having a recessed area thereon to avoid damage to 
ment being further designed to aid in shaping the anatomical members found below the intercondylar 
distal femoral surface in such a manner that a prese- fossa of the femur. 

lected femoral knee prosthesis can be attached to 35 10, The article as claimed in claim 6 wherein at least 

said surface. one of the instruments employed in said (B) is a bevel 

7. The article as claimed in claim 6 wherein at least cutting guide comprising a main body having a passage 
one of the instruments employed in said (B) is an anteri- therethrough adapted to cooperatively engage said 
or-postenor cutting guide comprising a plate having a guide handle and a means for fixing said cutting guide in 
passage passing through said cutting guide and designed 40 proper alignment with respect to said handle, there 
to cooperatively engage said guide handle and a means being a plurality of bevel cutting guideplates attached 
for fixing said cutting guide in proper alignment with to said main body and situated at an appropriate angle 
respect to said handle, said cutting guide further having with respect to a flattened distal femoral surface such 
an upper resection guide surface for a resecting means that the anterior and posterior aspects of the femoral 
used to resect the anterior aspect of the femoral con- 45 condyles can be resected to produce a suitably bevelled 
dyles and at least one lower resection guide surface for distal femoral surface. 

a resecting means used to resect the posterior aspect of ***** 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,474,177 

DATED : October 2, 1984 

INVENTOR(S) : Leo A. Whiteside 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

In column 3, line 27, "long" should read — along — . 

In column 4, line 28, "it)" should read — it 

In column 8, line 42, "device" should read — deviate — . 

In column 8, line 56, "lens" should read — less — . 

In column 8, line 62, "are" should read — is — . 

In column 9, line 42, "132" should read — 32 

In column 11, line 42, "laterial" should read — lateral — . 

In column 11, line 65, "at least at least one" should read 
— at least one — . 

Signed and Scaled this 

Twenty-third jDay of September 1986 

(SEAL] 

Attest: 

DONALD J. QUICC 
Attesting Officer Ctmmiaimrr ofPmma amd Trmaemmks 
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